GENERAL COMMENTS
This is a rich overview study describing a population cohort of children and adults with intellectual disabilities from New South Wales, Australia. The authors argue that this descriptive study, along with the description of a comparison cohort with mental illness and no intellectual disability provides valuable information about a population who access health care differently than other people.
I appreciate the rich descriptions in this paper and it can help inform work in other jurisdictions around large cohorts using multiple data sets. This study is unique in its ability to include diagnostic information from services for children, people receiving supports in schools and even criminal justice and disability. The majority of administrative health data studies rely on only a few data sources and hence underestimate the population.
In revising the manuscript, it might be helpful to refer more in the discussion to efforts in other jurisdictions to link multiple data sources. Manitoba in Canada is able to do something similar to what was described here, for example.
Additionally, lessons about data linkage are very important.
I appreciate the comparison to people with mental illness but I think that the explanation for why the mental illness control group was created can be made stronger sooner in the manuscript.
In the introductory paragraph, there is a statement about ID being absent from mental health policy. This also requires further explanation as to why it is relevant. Perhaps it should be broader and saying that ID is missing within a number of health related policies. (I gather it is relevant because of the extremely high rates of mental illness but this could be clearer)
Small commentline 24 page 4maybe always say physical health and mental health as opposed to health and mental health.
It might also be helpful to explain early on in this paper which studies have been published with these data already, and which studies have used other prior iterations based on similar but less complete algorithms but not including everyone in this cohort. I am familiar with prior studies on premature mortality as well as rehospitalizations, for example. Are the data reported here different than those studies or just an expansion of who is in the cohorts from those studies?
Cohort description I have some comments about the cohort, which may not require that a new cohort be created but perhaps that there be some discussions of these limitations in the discussion of the paper.
When listing "mental health services at the start of cohort description, perhaps indicate outpatient mental health services, and for targeted specialist support services in schools, perhaps define or give examples of what those may be for an international audience.
In the next paragraph, perhaps make it clear that individuals with ICD 10 and DSM diagnoses have both because they had a diagnosis from different data sources for different purposes. Perhaps in description above it would be important to indicate which type of diagnostic coding is used with each data source (e.g., ICD-10 may be in hospitalization data but DSM may be used in mental health services data).
The neuropsychiatric comparison group may include congenital conditions commonly associated with ID, as well as autism and Fetal Alcohol Syndrome (also associated with ID). This may be a limitation of including these conditions in the control group. My main concern with the cohort design as written is that the majority of individuals in the ID cohort are children or youth (45%). I wonder whether it would be appropriate to provide separate comparisons for children and youth and adults in terms of health care. As written now, much of what is reported may be very influenced by age differences. Even by separating the groups by child/adult will still allow for many differences in mean age in the two groups, at least they are more comparable. The issues and types of services available to adults versus children vary. This would also allow others to compare their findings for adults or children to this study more easily.
The high prevalence rate in the current study is likely driven by the combination of children and adults. This is another reason to separate the two groups.
The discussion is brief. It could be further expanded by considering how the cohort created here is improved over prior iterations from the NSW group with fewer data sources (unless it is just a description of the cohort described in previous studies, like a review article). It could also consider how profiles here vary from profiles of other linked datasets from other jurisdictions. Finally, it might be of interest to outline in greater detail how this cohort description can be used in future research.
REVIEWER

Sally-Ann Cooper
University of Glasgow, Scotland, UK REVIEW RETURNED 16-Jul-2019
GENERAL COMMENTS
This is a highly interesting, major record linkage that is likely to generate many future papers, and hence this paper is important, in describing the methodology used, and characteristics of the cohort. The paper is well written.
I have two main comments on the methods that would benefit from further consideration.
The paper states that "All people identified as having ID either had a diagnosis of ID based on the Diagnostic and Statistical Manual of Mental Disorders (DSM) IV or they had an International Statistical Classification of Diseases and Related Health Problems 10th revision (ICD-10) code for ID in their health record." Who made these diagnoses and how accurate are they likely to be?
Were health records available for everyonethe text says "and/OR were admitted to hospital and emergency departments in NSW between 2001 and 2016", which suggests not everyone had a health record. Was a single record of ID taken as indicating the presence of ID? If so, might this have over-estimated the population, as is found in school records where for some children ID is recorded for only one year of their schooling?
The paper states that "The neuropsychiatric comparison (NC) cohort includes people who used NSW ambulatory mental health services…….., together with those with diagnoses of mental and behavioural disorders (ICD-10 F codes), those with nerve, nerve root and plexus disorders (ICD-10 G codes), those with congenital malformations, deformation and chromosomal abnormalities (ICD-10 Q codes) and those with self-harm diagnoses (ICD10 X6-X8, Z86.5) admitted to a NSW hospital…….. or a NSW emergency department" Do the authors really mean ALL of the ICD-10 F codes, G codes, and Q codes? If so, this is an extremely heterogeneous group of conditions, and it is difficult to see how some of them are related, or to grasp why the authors are interested in drawing comparisons between people with ID and this group. This requires further explanation, as it is not clear/convincing at present. Also, the term "neuropsychiatric" does not appear to be appropriate if people with any of the ICD-10 Q codes are included within it.
Additionally, in the Abstract, findings to date section-explicitly state that these findings for the ID cohort are in comparison with the "neuropsychiatric" group.
Delete the heading "patient and public involvement" on page 9, as it features in the manuscript in full on page 13.
VERSION 1 -AUTHOR RESPONSE
Reviewer: 1 Yona Lunsky Centre for Addiction & Mental Health (CAMH), Canada
This is a rich overview study describing a population cohort of children and adults with intellectual disabilities from New South Wales, Australia. The authors argue that this descriptive study, along with the description of a comparison cohort with mental illness and no intellectual disability provides valuable information about a population who access health care differently than other people. I appreciate the rich descriptions in this paper and it can help inform work in other jurisdictions around large cohorts using multiple data sets. This study is unique in its ability to include diagnostic information from services for children, people receiving supports in schools and even criminal justice and disability. The majority of administrative health data studies rely on only a few data sources and hence underestimate the population.
In revising the manuscript, it might be helpful to refer more in the discussion to efforts in other jurisdictions to link multiple data sources. Manitoba in Canada is able to do something similar to what was described here, for example. Response: There is no dedicated discussion section in BMJ Open cohort profile manuscripts, however, we have added the following information to the 'strengths and limitations' section on pages 12-13: "Other large international record linkage studies including health services for people with ID are mainly based in the UK ( . However, most linked administrative health data studies rely on only a few data sources and hence may underestimate the ID population. Our study is unique in its ability to include diagnostic information from multiple sources including criminal justice, disability services and disability support in public schools. The Manitoba Population Research Data Repository in Canada (http://www.umanitoba.ca/faculties/health_sciences/medicine/units/chs/departmental_units/mchp/reso urces/repository/index.html) is another example of linked data from multiple sources including health, education, justice and social services."
Additionally, lessons about data linkage are very important. Response: Thank you, we have included the following at the end of the strengths and limitations section on page 15: "Linked administrative data provide a rich source of information that can be used to inform policy and services. They can further be used to monitor and evaluate changes in services or systems, for example the implementation of the Australian National Disability Insurance Scheme. It should be noted that considerable time and resources are required for large data linkage studies. Ethics approval from multiple committees in addition to data custodian approval for all linked datasets, the actual linkage process and subsequent data cleaning can take two to three years before data analysis can commence. Substantial costs are associated with linkage, storage of data and manpower. Nevertheless, once the dataset is available, it is a powerful resource that can result in multiple influential outputs." I appreciate the comparison to people with mental illness but I think that the explanation for why the mental illness control group was created can be made stronger sooner in the manuscript. Response: We have amended the description of the NC cohort and its relevance as follows (pages 5-6): A cohort of people with neuropsychiatric and developmental disorders but without ID was constructed from the dataset for the purposes of comparison. This comparison cohort (referred to as NC cohort henceforth) includes 2 004 475 people with either mental and behavioural disorders (ICD-10 F codes, except F70-F98), nerve, nerve root and plexus disorders (ICD-10 G codes), congenital malformations, deformation and chromosomal abnormalities (ICD-10 Q codes, except Q86-Q99) or those with self-harm diagnoses (ICD10 X6-X8, Z86.5) who appeared in ambulatory mental health services data between 2001 and 2016, or were admitted to a NSW hospital between 2001 and 2016 or who appeared in the Emergency Department Data Collection between 2005 and 2016. The ICD-9 or SNOMED (Systematized Nomenclature of Medicine; a structured clinical terminology used in electronic health records) codes equivalent to the included ICD-10 codes were used if required. The NC cohort is relevant to the new Australian disability landscape as these individuals, like those in the ID cohort, may be eligible to receive services under the National Disability Insurance Scheme due to the psychosocial, cognitive or physical disabilities associated with their conditions. People with ID frequently have comorbid neuropsychiatric and developmental disorders. Consequently, a comparison group with these conditions but without ID helps to disentangle outcomes associated with ID from other conditions.
In the introductory paragraph, there is a statement about ID being absent from mental health policy. This also requires further explanation as to why it is relevant. Perhaps it should be broader and saying that ID is missing within a number of health related policies. (I gather it is relevant because of the extremely high rates of mental illness but this could be clearer) Response: We have amended the sentence to: Specific consideration of people with ID in Australian mental health policy is missing. This is a significant exclusion given the very high rate of mental illness of up to 50% (Cooper et al. BMC Fam Pract. 2015; 16:110; Einfeld et al. J Intellect Dev Disabil. 2011; 36(2) :137-43) reflecting and contributing to major barriers in access to mental health services and treatments.
Small commentline 24 page 4maybe always say physical health and mental health as opposed to health and mental health. Response: Thank you, we now consistently say physical and mental health throughout the manuscript.
It might also be helpful to explain early on in this paper which studies have been published with these data already, and which studies have used other prior iterations based on similar but less complete algorithms but not including everyone in this cohort. I am familiar with prior studies on premature mortality as well as rehospitalizations, for example. Are the data reported here different than those studies or just an expansion of who is in the cohorts from those studies? Response: Our previous publications using linked data were based on a smaller cohort and only including disability services, hospital admissions, emergency presentations and mortality datasets (Reppermund et al. BMJOpen 2017 7:e015627). The current linkage has an extended cohort, a longer timeframe and includes additional datasets from multiple sources. No study has been published yet with the new linkage reported in the current manuscript. We have added the following to the introduction on page 4: "Previous findings from our group related to mortality, emergency department presentations and readmission after index psychiatric admission using linked data ( Cohort description I have some comments about the cohort, which may not require that a new cohort be created but perhaps that there be some discussions of these limitations in the discussion of the paper. When listing "mental health services at the start of cohort description, perhaps indicate outpatient mental health services, and for targeted specialist support services in schools, perhaps define or give examples of what those may be for an international audience. Response: We have added "ambulatory mental health services" at the beginning of the paragraph and have given an example of what targeted specialist support services in public schools can entail when we describe the individual datasets on page 10: "These services ensure that the specific needs of students with disability and additional learning and support needs are met and may include additional staff in the classroom and support for professional learning for teachers."
In the next paragraph, perhaps make it clear that individuals with ICD 10 and DSM diagnoses have both because they had a diagnosis from different data sources for different purposes. Perhaps in description above it would be important to indicate which type of diagnostic coding is used with each data source (e.g., ICD-10 may be in hospitalization data but DSM may be used in mental health services data). Response: We have clarified this on page 5 as follows: "Individuals can have a DSM IV as well as an ICD-10 diagnosis of ID because they may appear in more than one dataset. For example, the DSM IV diagnostic classification system was used in the Disability Services Minimum Data Set and in the Mental Health Ambulatory dataset whereas ICD 10 codes were used in the hospital admissions dataset."
The neuropsychiatric comparison group may include congenital conditions commonly associated with ID, as well as autism and Fetal Alcohol Syndrome (also associated with ID). This may be a limitation of including these conditions in the control group. Response: The comparison cohort does not include the F70-F98 and Q86-Q99 ICD 10 codes as these codes are related to ID but the comparison cohort does include developmental disorders. This has been clarified in the manuscript on pages 5-6: "A cohort of people with neuropsychiatric and developmental disorders but without ID was constructed from the dataset for the purposes of comparison. This comparison cohort (referred to as NC cohort henceforth) includes 2 004 475 people with either mental and behavioural disorders (ICD-10 F codes, except F70-F98), nerve, nerve root and plexus disorders (ICD-10 G codes), congenital malformations, deformation and chromosomal abnormalities (ICD-10 Q codes, except Q86-Q99) or those with self-harm diagnoses (ICD10 X6-X8, Z86.5)…" Disability requirements include that: the impairment is likely to be permanent, the impairment affects the person's capacity for social and economic participation, the impairment substantially reduces the ability to take part effectively in activities (i.e. communication, social interaction, learning, mobility, self-care or self-management), or perform tasks or actions unless the person has assistance from other people on most days, or the person has assistive technology, equipment (other than common items such as glasses) or they can't take part effectively even with assistance or aids and equipment. Services include accommodation support, community support, respite services, employment support, advocacy, information and alternative forms of communication support. For the purpose of this linkage, only people with an intellectual disability were included. This has been added to the description of the DS-MDS dataset on page 9.
A limitation of the mental health services is that it does not include services provided in primary care or private offices. Do you have a sense of what proportion of care occurs in those settings in NSW? Response: A National Survey on Mental Health and Wellbeing in Australia in 2007 estimated that 35% of people with a mental illness made use of mental health services in the preceding 12 months. Of these, 71% consulted a GP. Unfortunately, we don't have data for the use of private mental health services in NSW but we acknowledge that the number of primary care and private service use is likely to be high and that our NC cohort is biased towards those who use acute care and ambulatory mental health care.
We ) and our linked dataset does not include primary health services and most private health services. Therefore, our NC cohort is biased towards acute care and ambulatory mental health care and we miss the proportion of people who never had a hospital admission or ambulatory mental health visit.
My main concern with the cohort design as written is that the majority of individuals in the ID cohort are children or youth (45%). I wonder whether it would be appropriate to provide separate comparisons for children and youth and adults in terms of health care. As written now, much of what is reported may be very influenced by age differences. Even by separating the groups by child/adult will still allow for many differences in mean age in the two groups, at least they are more comparable.
The issues and types of services available to adults versus children vary. This would also allow others to compare their findings for adults or children to this study more easily. Response: We appreciate this comment and our future studies will examine key outcomes by age band and gender. However, this paper serves as a cohort description only and it is not the purpose of a BMJ Open cohort profile paper to present results. (From the BMJ Open website: "Cohort profiles should describe the rationale for a cohort's creation, its methods, baseline data and its future plans." The findings to date section "…should summarise rather than present results".) However, we are certainly planning to report on comparisons in health service use for children and adults in future publications based on these cohorts.
The high prevalence rate in the current study is likely driven by the combination of children and adults. This is another reason to separate the two groups. Response: Please see our response to the previous comment.
The discussion is brief. It could be further expanded by considering how the cohort created here is improved over prior iterations from the NSW group with fewer data sources (unless it is just a description of the cohort described in previous studies, like a review article). It could also consider how profiles here vary from profiles of other linked datasets from other jurisdictions. Finally, it might be of interest to outline in greater detail how this cohort description can be used in future research. Response: This paper is a cohort profile, which is a predefined type of publication in BMJ Open. As such, it does not contain a dedicated discussion section. The cohort profile paper should only describe the rationale for a cohort's creation, its methods, baseline data and future plans.
Reviewer: 2 Sally-Ann Cooper University of Glasgow, Scotland, UK This is a highly interesting, major record linkage that is likely to generate many future papers, and hence this paper is important, in describing the methodology used, and characteristics of the cohort. The paper is well written.
The paper states that "All people identified as having ID either had a diagnosis of ID based on the Diagnostic and Statistical Manual of Mental Disorders (DSM) IV or they had an International Statistical Classification of Diseases and Related Health Problems 10th revision (ICD-10) code for ID in their health record." Who made these diagnoses and how accurate are they likely to be? Were health records available for everyone -the text says "and/OR were admitted to hospital and emergency departments in NSW between 2001 and 2016", which suggests not everyone had a health record. Was a single record of ID taken as indicating the presence of ID? If so, might this have overestimated the population, as is found in school records where for some children ID is recorded for only one year of their schooling? Response: The majority of the ID cohort were identified from health service datasets and disability services datasets (71% and 64%, respectively; individuals can appear in both datasets). In order to receive a disability related support or service in non-health jurisdictions, there must be independent verification and documentation of the formal diagnosis provided by an appropriately qualified and skilled health professional. However, as a limitation of administrative datasets, we cannot verify the accuracy of the diagnostic data. We have added this to the limitations section on page 14. It is unlikely that we have over-estimated the ID population, in fact it is more likely that people with mild ID and who are not receiving disability supports or who do not have an ID code in their health record are underrepresented. Our ID cohort represents 1.13% of the population in NSW which is similar to the rate of ID in the general population.
The paper states that "The neuropsychiatric comparison (NC) cohort includes people who used NSW ambulatory mental health services…….., together with those with diagnoses of mental and behavioural disorders (ICD-10 F codes), those with nerve, nerve root and plexus disorders (ICD-10 G codes), those with congenital malformations, deformation and chromosomal abnormalities (ICD-10 Q codes) and those with self-harm diagnoses (ICD10 X6-X8, Z86.5) admitted to a NSW hospital…….. or a NSW emergency department" Do the authors really mean ALL of the ICD-10 F codes, G codes, and Q codes? If so, this is an extremely heterogeneous group of conditions, and it is difficult to see how some of them are related, or to grasp why the authors are interested in drawing comparisons between people with ID and this group. This requires further explanation, as it is not clear/convincing at present. Also, the term "neuropsychiatric" does not appear to be appropriate if people with any of the ICD-10 Q codes are included within it. Response: The comparison cohort includes people with neuropsychiatric and developmental disorders. It includes all above mentioned ICD-10 codes, except for F70-F98 and Q86-Q99 as these codes are related to ID. This has been clarified in the manuscript on pages 5-6: "A cohort of people with neuropsychiatric and developmental disorders but without ID was constructed from the dataset for the purposes of comparison. This comparison cohort (referred to as NC cohort henceforth) includes 2 004 475 people with either mental and behavioural disorders (ICD-10 F codes, except F70-F98), nerve, nerve root and plexus disorders (ICD-10 G codes), congenital malformations, deformation and chromosomal abnormalities (ICD-10 Q codes, except Q86-Q99) or those with selfharm diagnoses (ICD10 X6-X8, Z86.5)…"
The NC cohort is relevant to the new Australian disability landscape as these individuals, like those in the ID cohort, may be eligible to receive services under the National Disability Insurance Scheme due to the psychosocial, cognitive or physical disabilities associated with their conditions. People with ID frequently have comorbid neuropsychiatric and developmental disorders. Consequently, a comparison group with these conditions but without ID helps to disentangle outcomes associated with ID from other conditions. This has been added to page 6.
Additionally, in the Abstract, findings to date section-explicitly state that these findings for the ID cohort are in comparison with the "neuropsychiatric" group. Response: The findings to date in the abstract do not refer to comparisons with the NC group. The specific comparison groups for these findings were people with a psychiatric admission (Li et al 2018) and published Australian Bureau of Statistics data (Trollor et al. 2017), respectively. We have amended the abstract as follows: "Our data have shown that the presence of intellectual disability is significantly associated with emergency department presentations and psychiatric readmissions after the first psychiatric admission based on a sub-cohort of people with a psychiatric admission. Adults with intellectual disability experience premature mortality and over-representation of potentially avoidable deaths compared to the general population."
Delete the heading "patient and public involvement" on page 9, as it features in the manuscript in full on page 13. Response: Thank you, we have deleted the heading on page 9.
VERSION 2 -REVIEW
REVIEWER
Sally-Ann Cooper
Institute of Health and Wellbeing REVIEW RETURNED 12-Aug-2019
GENERAL COMMENTS
No further comments.
